Induction of stress genes by low doses of gamma rays.
Using cells of a human myeloid tumor cell line (ML-1), we have detected induction of several stress-responsive genes by doses of gamma rays below 50 cGy. We found a linear dose-response relationship for induction of CDKN1A (formerly known as CIP1/WAF1) and GADD45 mRNA levels over the range of 2-50 cGy, with no evidence of a threshold for induction. Although exposures to 2 and 5 cGy did not result in any detectable reduction in cloning efficiency or increased apoptosis in ML-1 cells, these exposures did produce a transient delay of cells in the phases of the cell cycle in addition to the observed up-regulation of CDKN1A and GADD45. The relative induction of genes such as CDKN1A by radiation doses that produce little toxicity indicates that surviving cells do contribute significantly to the observed stress responses. These studies should provide insight into the molecular responses to physiologically relevant doses that cannot necessarily be extrapolated from high-dose studies.